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'HILQLQJ UHFRYHU\SODQV LV DFRPSOH[ WDVN VLQFH WKHSUHVHQWHG UHVRXUFHVKDYH WREH UHSODQQHG LQQHDU UHDO
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HLWKHU WKH\UHURXWH ZLWKLQ
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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GHDOZLWKDVSHFLDOFDVHRI
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VHH&DGDUVRDQG0DUtQ
DQG IRUH[DPSOHV LQVHTXHQWLDOSODQQLQJ&DGDUVRDQG0DUtQGHPRQVWUDWH WKHEHQHILWVRI
LQWHJUDWHG SODQQLQJ LQ WLPHWDEOH DQG UROOLQJ VWRFN SODQQLQJ WKH LQWHJUDWHG DSSURDFK OHDGV WR FOHDUO\ VXSHULRU
VROXWLRQV ZLWK UHJDUG WR WKHLU HIILFLHQF\ DQG WKHLU UREXVWQHVV ZKLOH WKH LQWHJUDWHG PRGHO LV VWLOO VROYDEOH LQ
UHDVRQDEOHWLPHIRUUHDOOLIHFDVHV
&DGDUVRHWDOSURSRVHDWZRVWHSUHVFKHGXOLQJVROXWLRQDSSURDFK)LUVWWKH\DQWLFLSDWHWKHSDVVHQJHU
GHPDQGSDWWHUQXVLQJDGLVFUHWHFKRLFHPRGHO7KHQWKH\XVHDQLQWHJUDWHGRSWLPL]DWLRQPRGHOIRUWLPHWDEOHDQG
UROOLQJVWRFNUHFRYHU\WRPLQLPL]HWKHUHFRYHU\WLPHWKHSDVVHQJHULQFRQYHQLHQFHDQGWKHLQFXUUHGV\VWHPFRVWV
7KH\UHSRUWWKHLUFRPSXWDWLRQDOWHVWVRQUHDOLVWLFSUREOHPLQVWDQFHVRIWKH6SDQLVKUDLORSHUDWRU5(1)(
&RQWULEXWLRQV
:HSUHVHQWDQHZDSSURDFKWRGHDOZLWKGLVUXSWLRQVLQUDSLGWUDQVLWQHWZRUNVZKHUHUHVRXUFHVDQGFDSDFLWLHV
DUHOLPLWHGDQGIUHTXHQF\YDOXHVDUHKLJK)RUDQXQGLVWXUEHGVFHQDULRZHKDYHIXOOLQIRUPDWLRQRQWKHWLPHWDEOH
UROOLQJVWRFNDVVLJQPHQWDQGSDVVHQJHUGHPDQG2QFHWKHGLVUXSWLRQKDVVWDUWHGZHNQRZWKHLQIUDDYDLODELOLW\RI
WKHQHWZRUNZLWKHVWLPDWHGWLPHGXUDWLRQ:HFRPSXWHWKHH[SHFWHGSDVVHQJHUGHPDQGGHFLVLRQVDFFRUGLQJWRD
ORJLWPRGHO)LQDOO\ZHUXQDQLQWHJUDWHGWLPHWDEOHUROOLQJVWRFNDQGSDVVHQJHUXVHRSWLPL]DWLRQPRGHOWRGHDO
ZLWKGLVUXSWLRQV+LVWRULFDOO\GLVUXSWLRQPDQDJHPHQWKDVEHHQDGGUHVVHGLQDVHTXHQWLDOPDQQHU+RZHYHUWKLV
VHTXHQWLDODSSURDFKPD\SURGXFHVXERSWLPDORUHYHQLQIHDVLEOHVFKHGXOHV7KHUHIRUHZHGHYHORSDQRSWLPL]DWLRQ
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PRGHOWREHDSSOLHGLQFDVHRIGLVUXSWLRQWKDWVLPXOWDQHRXVO\GHDOVZLWKWLPHWDEOLQJDQGUROOLQJVWRFNVFKHGXOLQJ
GHFLVLRQV
7KHPDLQFRQWULEXWLRQVLQWKLVDSSURDFKZLWKUHVSHFWWKHUHODWHGOLWHUDWXUHDUH
x :HXVHLWLQHUDU\EDVHGIRUPXODWLRQLQVWHDGRIDUFEDVHGIRUPXODWLRQ
x 3DVVHQJHUVPDNHGHFLVLRQVDERXWLWLQHUDULHVDFFRUGLQJWRDORJLWPRGHODQGWKHQWKH\WU\WRERDUGDWUDLQ
VHUYLQJWKDWLWLQHUDU\
x ,ISDVVHQJHUVFDQQRWWUDYHOZLWKWKHLUILUVWGHFLVLRQWKH\FDQFKDQJHWKHLUPLQGDQGFKRRVHWRWUDYHOLQD
GLIIHUHQWZD\
7KLVSDSHULVRUJDQL]HGDVIROORZV,QVHFWLRQWKHSUREOHPLVGHVFULEHG,QVHFWLRQWKHPDWKHPDWLFDOPRGHO
LVLQWURGXFHG,QVHFWLRQLVIRUFRPSXWDWLRQDOH[SHULPHQWVDQGVHFWLRQLVIRUFRQFOXVLRQV

3UREOHP'HVFULSWLRQ

)LUVW WKHUDLOZD\LQIUDVWUXFWXUHLV LQWURGXFHG1H[WZHGHVFULEHWKHWLPHWDEOH WUDLQVHUYLFHVDQGVKXQWLQJLQ
UDSLGWUDQVLWQHWZRUNV)LQDOO\ZHH[SODLQKRZZHWUHDWWKHSDVVHQJHUGHPDQGIRUGLVWXUEHGVFHQDULRV
5DLOZD\,QIUDVWUXFWXUH
7KHUDLOZD\QHWZRUN LVVWXGLHGDVDJUDSKFRPSRVHGRIQRGHVDQGGLUHFWHGDUFV OLQNLQJGLIIHUHQWVWDWLRQV ,W
FRQVLVWV RI WUDFNV DQG WZR W\SHV RI VWDWLRQV QDPHO\ SDVVHQJHU VWDWLRQV DQG GHSRW VWDWLRQV 7KH ILUVW W\SH LV
FKDUDFWHUL]HGE\ WUDLQ VHUYLFHV WKDWRQO\DWWHQG WRSDVVHQJHUGHPDQG ,QGHSRW VWDWLRQV VKXQWLQJRSHUDWLRQVFDQ
DOVREHSHUIRUPHGWKDWLVDWWDFKHGWRWKHSDVVHQJHUVWDWLRQWKHUHLVDGHSRWZKHUHWUDLQVDUHGULYHQWREHSDUNHGRU
VKXQWHG
%HWZHHQ WZR VWDWLRQV WZRGLIIHUHQW DUFV H[LVW RQH IRU HDFKGLUHFWLRQRIPRYHPHQW7KHUHIRUH HYHU\ DUF LV
GHILQHG E\ LWV GHSDUWXUH DQG DUULYDO VWDWLRQ DQG E\ LWV OHQJWK 7KH OLQHV DUH GHILQHG LQ WKH QHWZRUN (DFK OLQH
FRQWDLQVVRPHDUFVLQWKHUDSLGWUDQVLWQHWZRUN+RZHYHU WKHUHPD\EHGLIIHUHQWWUDLQVHUYLFHVZLWKLQWKHVDPH
OLQH7KDWLVDVHUYLFHPD\QRWDWWHQGDOOWKHDUFVLQWKHOLQHLQZKLFKLVEHLQJRSHUDWHG
$VZHDUHVWXG\LQJDUHDOOLIHSUREOHPWKHUDLOZD\LQIUDVWUXFWXUHLVQRWLVRODWHGIURPRWKHUPRGHVRIWUDQVSRUW
:HZLOOFRQVLGHUWKHH[LVWHQFHRIWKHPHWURQHWZRUN7KLVPHWURQHWZRUNKDVVHYHUDOVWDWLRQVLQFRPPRQZLWKWKH
UDSLG WUDQVLW UDLOZD\ QHWZRUN7KHUHIRUHZKHQ D GLVUXSWLRQ RFFXUV SDVVHQJHUVPD\ ILQG DQ DWWUDFWLYH LWLQHUDU\
XVLQJERWKWKHUDLOZD\DQGPHWURQHWZRUNV
7KHSODQQLQJWLPHLVGLVFUHWL]HGLQWRWLPHSHULRGV'XHWRWKHKLJKWUDLQIUHTXHQFLHVWKHGXUDWLRQRIRQHWLPH
SHULRGLVVHWWRRQHPLQXWH7KHH[LVWLQJSK\VLFDOQHWZRUNLVUHSOLFDWHGRQFHIRUHDFKWLPHSHULRGH[LVWLQJLQWKH
SODQQLQJSHULRGHJKRXUV
7LPHWDEOH
7KHUHDUHWZRW\SHVRIWUDLQVHUYLFHVWKHSODQQHGWUDLQVHUYLFHVDQGWKHHPHUJHQF\VHUYLFHV7KHIRUPHUDUHWKH
WUDLQVVFKHGXOHGIRUDUHJXODUVLWXDWLRQDQGWKHODWWHUDUHWKHWUDLQVLQVHUWHGWRWKHVFKHGXOHGXULQJWKHGLVUXSWLRQLQ
RUGHUWRDOOHYLDWHLWVQHJDWLYHHIIHFWVLQSDVVHQJHUV7KHUHPD\EHGLIIHUHQWVHUYLFHVZLWKLQWKHVDPHOLQHVHUYLFHV
ZLWKGLIIHUHQWRULJLQVDQGGHVWLQDWLRQV
:HPHDQE\OLQHDGHWHUPLQHGVHWRIVWDWLRQVDQGWUDFNVZKHUHVHUYLFHVDUHSHUIRUPHG$SODQQHGWUDLQVHUYLFH
LVDSDVVHQJHUWUDLQWUDYHOLQJIURPDGHSRWVWDWLRQWRDQRWKHUGHSRWVWDWLRQVWRSSLQJDWDQXPEHURILQWHUPHGLDWH
VWDWLRQV7KH\DUHFKDUDFWHUL]HGE\WKHLUGHSDUWXUHGHSRWVWDWLRQWKHLUDUULYDOGHSRWVWDWLRQHYHU\DUFWKH\WUDYHO
RQDQGWKHLUGHSDUWXUHWLPH
3ODQQHGVHUYLFHVPD\EHFDQFHOHGGXHWRVRPHGLVUXSWLRQ:HZLOOQRWFRQVLGHUWKHSRVVLELOLW\RIFKDQJLQJWKH
SODQQHG WUDLQ VHUYLFHV
 GHSDUWXUH WLPHVRQ D WLPHZLQGRZ ,Q UDSLG WUDQVLW QHWZRUNV WKH IUHTXHQFLHV DUHRQ WKH
RUGHU RI KHDGZD\ WLPHV VR LW GRHV QRWPDNH VHQVH WU\ WR FKDQJH GHSDUWXUH WLPHV EHFDXVH FKDQJLQJ WKHPZLOO
PHDQWRFKRRVHDGHSDUWXUHWLPHWKDWDOUHDG\EHORQJVWRDGLIIHUHQWWUDLQVHUYLFH
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)RUHPHUJHQF\VHUYLFHVWKHPRGHOZLOOGHFLGHZKHWKHUWKH\DUHXVHGRUQRW$QHPHUJHQF\VHUYLFHUHSUHVHQWV
D IHDVLEOHPRYHPHQW EHWZHHQ GHSRW VWDWLRQV DQG LW LV GHILQHG E\ D GHSDUWXUH VWDWLRQ DQ DUULYDO VWDWLRQ HYHU\
LQWHUPHGLDWHDUFDQGWKHGHSDUWXUHWLPH:HGHILQHDIHDVLEOHPRYHPHQWDVDSK\VLFDOPRYHPHQWLQWKHQHWZRUN
RQFH WKHGLVUXSWLRQ KDV VWDUWHG)RUSODQQHG DQG HPHUJHQF\ WUDLQ VHUYLFHV WKH KHDGZD\PXVW EHPDLQWDLQHG LQ
HYHU\LQIUDVWUXFWXUHWKH\FRPHWKURXJK
5DSLG WUDQVLWQHWZRUNVDUHFKDUDFWHUL]HGE\KLJKIUHTXHQFLHVDQGD ODFNRIFDSDFLW\ LQGHSRWVWDWLRQV7KHVH
IDFWV PDNH GLIILFXOW WR RSHUDWH WKH QHWZRUN ZLWKRXW HPSW\ PRYHPHQWV 7KHVH DUH GHILQHG E\ DQ RULJLQ D
GHVWLQDWLRQ DQG D GHSDUWXUH WLPH (PSW\ PRYHPHQWV FDQ KHOS VDWLVI\ ERWK FDSDFLW\ DQG UROOLQJ VWRFN PDWHULDO
DYDLODELOLW\LQGHSRWVWDWLRQV
5ROOLQJ6WRFNDQG6KXQWLQJ
7KHUHDUHVHOISURSHOOHGWUDLQXQLWVRIGLIIHUHQWW\SHWKH\DOOKDYHDGULYHUVHDWDWERWKHQGV$FRPSRVLWLRQRI
WUDLQXQLWVLVDVHTXHQFHRIWUDLQVRIWKHVDPHW\SH6KXQWLQJRSHUDWLRQVFRPSOLFDWHUDSLGWUDQVLWQHWZRUNVEHFDXVH
WKHSHUIRUPDQFHWLPHLVRQWKHRUGHURIWKHVHUYLFHIUHTXHQF\WLPH7KH\DUHRQO\SHUIRUPHGLQGHSRWVWDWLRQV
7UDLQ XQLWV RI WKH VDPH W\SH FDQ EH DJJUHJDWHG RU GLVDJJUHJDWHG WR IRUP GLIIHUHQW FRPSRVLWLRQV $OWKRXJK
FRPSRVLWLRQFKDQJHVHQDEOHWKHQHWZRUNRSHUDWRUWRXVHVPDOOHUIOHHWVL]HVLWLVDOZD\VDFRPSOLFDWLQJRSHUDWLRQ
GXH WR WKHQHFHVVLW\RI KXPDQ UHVRXUFHV DQG WKHSRVVLELOLW\ RI IDLOXUH LQ WKHPHFKDQLFDO V\VWHPJRYHUQLQJ WKH
SURFHVV
3DVVHQJHUV
2QFH WKH GLVUXSWLRQ KDV RFFXUUHG SDVVHQJHUV ZLOO KDYH WR XVH WKH QHZ QHWZRUN WRSRORJ\ WR UHDFK WKHLU
GHVWLQDWLRQ )LUVW WKH\ ZLOO KDYH WR FKRRVH DQ LWLQHUDU\ LQ WKH PRGLILHG QHWZRUN ZDLW IRU D WUDLQ VHUYLFH DQG
ILQDOO\ERDUGWKHWUDLQLIHQRXJKFDSDFLW\LVDYDLODEOH
7KH GHPDQG LV FKDUDFWHUL]HG E\ DQ RULJLQ D GHVWLQDWLRQ DQG D GHSDUWXUH WLPH 7KLV LQIRUPDWLRQ PD\ EH
UHSUHVHQWHGE\SDVVHQJHUJURXSZ RGĲZKHUHRLVWKHGHSDUWXUHVWDWLRQGWKHDUULYDOVWDWLRQĲWKHGHVLUHG
GHSDUWXUH WLPH DQG Z : WKH VHW RI SDVVHQJHU JURXSV 7KH VL]H RI HDFK JURXS UHSUHVHQWV WKH QXPEHU RI
SDVVHQJHUVZLOOLQJWRWUDYHO
7KHGHPDQGZLOOEHUHDOL]HGWKURXJKDYDLODEOHLWLQHUDULHVLQWKHQHWZRUN(DFKSDVVHQJHUJURXSEHORQJLQJWR
HDFK PDUNHWZ ZLOO EH DEOH WR FKRRVH DQ LWLQHUDU\ ZL ,  ZKHUH ,Z GHQRWHV WKH VHW RI LWLQHUDULHV DWWHQGLQJ LW
3DVVHQJHUVZLWKLQWKHVDPHSDVVHQJHUJURXSPD\WUDYHOE\GLIIHUHQWLWLQHUDULHVWKDWLVSDVVHQJHUJURXSVPD\EH
VSOLW
$VZHDUHZRUNLQJLQDUDSLGWUDQVLWV\VWHPZKHUHGLIIHUHQWPRGHVRIWUDQVSRUWDWLRQH[LVWZHDOVRZLOOLQFOXGH
LWLQHUDULHV FRQWDLQLQJ WKHVH DOWHUQDWLYHPRGHV0RUHRYHUZH FRXOG DOVR KDYH LWLQHUDULHV FRPSRVHG RI GLIIHUHQW
OLQHVLQWKHUDLOZD\QHWZRUN
3DVVHQJHUV
UHDFWLRQWRWKHGLVUXSWLRQ
5ROOLQJ VWRFNVFKHGXOLQJQDWXUDOO\QHHGV LQIRUPDWLRQDERXW WKHGHPDQG IRUHDFK WULS7KHVHGHPDQG ILJXUHV
DUH KRZHYHU QRW DYDLODEOH IRU D GLVUXSWHG VLWXDWLRQ 7R DGG WR WKH FRPSOH[LW\ WKH SHUWULS GHPDQG DFWXDOO\
GHSHQGVERWKRQ WKH WLPHWDEOHDQGRQ WKH UROOLQJ VWRFN VFKHGXOH ,Q WKLVSDSHUZHSURSRVHDZD\ WRDQWLFLSDWH
SDVVHQJHU GHPDQG
V GHFLVLRQV EHIRUH FRPSXWLQJ WKH VFKHGXOHV WKHVH DQWLFLSDWHG GHPDQG GHFLVLRQV DUH XVHG WR
REWDLQ WKHUHFRYHU\SODQ7KHDQWLFLSDWHGGHPDQG
VGHFLVLRQVDUHEDVHGRQ WKHDVVXPSWLRQRIDVVXPLQJ WKDW WKH
SDVVHQJHUVFKRRVH WKHLU WUDYHO LWLQHUDU\DFFRUGLQJ WRDPXOWLQRPLDO ORJLWPRGHO ,ISDVVHQJHUVDUHDEOH WR WUDYHO
ZLWK WKLV ILUVW GHFLVLRQ WKH\ DUH GRQH+RZHYHU LW PD\ RFFXU WR EH LPSRVVLEOH WR FRPSOHWH WKH WULS IRUPDQ\
UHDVRQV &RQVHTXHQWO\ ZH DVVXPH WKDW SDVVHQJHUVPD\ FKDQJH WKHLU LQLWLDO GHFLVLRQV 7KHUHIRUH WKH\PD\ EH
UHFDSWXUHGLQGLIIHUHQWLWLQHUDULHVZLWKWKHVDPHRULJLQDQGGHVWLQDWLRQ,IWKH\FDQQRWEHUHFDSWXUHGWKH\ZLOOEH
GHQLHGIURPWKHV\VWHP
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7KHPXOWLQRPLDO ORJLWPRGHO DOORZVXV WR FDSWXUHKRZ LQGLYLGXDOV DUHPDNLQJ FKRLFHV:HPXVW GHILQH WKH
GHFLVLRQPDNHU DQG KLVKHU FKDUDFWHULVWLFV WKH DOWHUQDWLYHV DV WKH SRVVLEOH RSWLRQV RI WKH GHFLVLRQPDNHU WKH
DWWULEXWHVRIHDFKSRWHQWLDODOWHUQDWLYHWKHGHFLVLRQPDNHULVDFFRXQWLQJIRUDQGWKHGHFLVLRQUXOHVGHVFULELQJWKH
UXOHVXVHGE\WKHGHFLVLRQPDNHU
7KHXWLOLW\RIHDFKDOWHUQDWLYHLVDIXQFWLRQRIWKHDWWULEXWHVRIWKHDOWHUQDWLYHLWVHOIDQGRIWKHGHFLVLRQPDNHU
7KHXWLOLW\ IXQFWLRQ IRU HYHU\ LWLQHUDU\ LV FDOFXODWHG DV WKHZHLJKWHG VXPRI GLIIHUHQW WHUPV WKH WUDYHOLQJ WLPH
VXPRIWKHWUDYHOWLPHRIHDFKRIOLQNRIWKHLWLQHUDU\WKHWUDQVIHUWLPHDQGWKHZDLWLQJWLPH
    Z Z Z ZL L L L ZY RW WW ZW L , Z :E E E       
ZKHUH ZLRW LV WKH RQERDUG WLPH ZLWW LV WKH WUDQVIHU WLPH DQG ZLZW LV WKH ZDLWLQJ WLPH IRU HDFK LWLQHUDU\ L
DWWHQGLQJ GHPDQG Z    E E E UHSUHVHQW WKH XWLOLW\ YDOXH RI HDFK RI WKHVH GLIIHUHQW NLQGV RI WLPHV 7KH
SUREDELOLW\RIFKRRVLQJDJLYHQLWLQHUDU\LDPRQJWKHVHW,ZE\WKHGHPDQGZZLOOEHJLYHQDVDORJLWGLVWULEXWLRQ
GHILQHGE\WKHSUHYLRXVXWLOLW\IXQFWLRQVEDVHGRQH[SHFWHGWUDYHOWLPHVIRUHDFKLWLQHUDU\

,QWHJUDWHG7LPHWDEOH5ROOLQJ6WRFNDQG3DVVHQJHUV5HVFKHGXOLQJ0RGHO

7KH,QWHJUDWHG7LPHWDEOH5ROOLQJ6WRFNDQG3DVVHQJHUV5HVFKHGXOLQJ0RGHO,756350LVDPXOWLREMHFWLYH
PRGHO ,W DLPV DW FRPSXWLQJ WKH WLPHWDEOH DQG WKH UROOLQJ VWRFN VFKHGXOH IRU D GLVUXSWHG UDSLG WUDQVLW QHWZRUN
DFFRXQWLQJIRUSDVVHQJHUV
GHFLVLRQV
7KH,756350LVEDVHGRQWKHUHFRYHUDELOLW\PRGHOSURSRVHGE\&DGDUVRHWDO7KH\FRQVLGHUHGWKH
WLPHWDEOHDQGUROOLQJVWRFNUHVFKHGXOLQJSUREOHPIRUUDSLGWUDQVLWQHWZRUNV&RPSDUHGWRWKLVSDSHUWKHQRYHOWLHV
RIWKHFXUUHQWSDSHUDUHWKHIROORZLQJ
x 3DVVHQJHUGHPDQGLVLWLQHUDU\EDVHGLIDSDVVHQJHULVGHQLHGLQDQ\DUFKHVKHZLOOEHGHQLHGIURPWKH
HQWLUHWULS
x 3DVVHQJHUVPDNHGHFLVLRQVDFFRUGLQJ WRD ORJLWPRGHO WKLVGHPDQG LVDVVRFLDWHG WR LWLQHUDULHVDQG WKH
WLPHWDEOHDQGUROOLQJVWRFNDVVLJQPHQWDUHFDOFXODWHGDWWKHVDPHWLPH
x 3DVVHQJHUVFDQPDNHQHZGHFLVLRQVLIWKHLUSUHIHUUHGGHFLVLRQLVQRWDYDLODEOHIRUDQ\UHDVRQ
7KHPRVWFHQWUDOGHFLVLRQYDULDEOHVDUH  ^`F[ " GHILQHGIRU / F & " 7KHLUYDOXHVLQGLFDWHZKHWKHU
FRPSRVLWLRQ F & LV VFKHGXOHG IRU VHUYLFH /"  ZLK =  DUH GHILQHG IRU  ZZ : L ,   WR GHQRWH WKH
QXPEHU RI SDVVHQJHUV LQ LWLQHUDU\ L IURP SDVVHQJHU JURXS Z  ZL LJ = c  DUH GHILQHG IRU   ZZ : L L ,c   WR
GHQRWHWKHQXPEHURIGLVUXSWHGSDVVHQJHUVLQLWLQHUDU\ L WRLWLQHUDU\ Lc IURPSDVVHQJHUJURXSZ  ^`\ " DUH
GHILQHG IRU /"  WR LQGLFDWH ZKHWKHU VHUYLFH /" LV FDQFHOHG FV W\W =  DUH GHILQHG IRU
 V 6& W 7 F &   WRGHQRWHWKHQXPEHURIFRPSRVLWLRQV F LQVWDWLRQ V DW W SHULRG L ZGS =  DUHGHILQHG
IRU  ZZ : L ,  WRGHQRWHWKHQXPEHURIGHQLHGSDVVHQJHUVLQHDFKLWLQHUDU\ L DWWHQGLQJSDVVHQJHUJURXSZ 
  ^`FV V WHP c  DUHGHILQHGIRU   V V 6& W 7 F &c   WRLQGLFDWHZKHWKHUDQHPSW\PRYHPHQWLVSHUIRUPHGDW
W SHULRG IURP VWDWLRQ V WR Vc ZLWK FRPSRVLWLRQ F  ILQDOO\ ^`WD  DQG ^`WE  DUH GHILQHG IRU
,7W   WR LQGLFDWH ZKLFK ULGLQJ GLUHFWLRQ LV RSHQHG LQ WKH OLQH VHJPHQW EHWZHHQ WZR QHLJKERULQJ VWDWLRQV
DIIHFWHGE\WKHGLVUXSWLRQ ,7 LVWKHVHWRIWLPHSHULRGVGXULQJZKLFKWKHLQFLGHQWLVDFWLYH,I WD WDNHVYDOXH
RQHRIWKHULGLQJGLUHFWLRQLVRSHQHGGXULQJW DQGWKHRSSRVLWHRQHLVFORVHG6LPLODUO\IRU WE 
2EMHFWLYH)XQFWLRQ
7KHPXOWLREMHFWLYHIXQFWLRQRIWKHPRGHOUHDGVDVIROORZV



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7KHREMHFWLYHWHUPVLQWKHJLYHQRUGHUSHQDOL]HWKHIROORZLQJTXDQWLWLHV
2SHUDWLQJFRVWVRISODQQHGDQGHPHUJHQF\VHUYLFHVKHUH FRF LV WKHRSHUDWLQJFRVWSHUNLORPHWHUDQG
NP" LVWKHGLVWDQFHLQNLORPHWHUVRIVHUYLFH " 
2SHUDWLQJFRVWVRIHPSW\PRYHPHQWVKHUH V VNP c LVWKHGLVWDQFHLQNLORPHWHUVIURP V WR Vc 
&DQFHODWLRQRIVHUYLFHVKHUH FDQF" LVWKHFDQFHOLQJFRVWIRUVHUYLFH " 
'HQLHGSDVVHQJHUVKHUH L ZGSF LVWKHFRVWSHUGHQLHGSDVVHQJHULQHDFKDUF D GXULQJWLPHSHULRGW 
 5HFDSWXUHG SDVVHQJHUV KHUH L LI c LV WKH SHUFHQWDJH RI UHFDSWXUHG SDVVHQJHUV 7KHUHIRUH   L LI c LV
WKHSRUWLRQRIGHQLHGSDVVHQJHUV L5( LVWKHVHWRILWLQHUDULHVFRPSDWLEOHZLWKLWLQHUDU\ L 
 'HYLDWLRQ IURP WKH VFKHGXOH RI FRPPHUFLDO VHUYLFHV KHUHN" LV WKH SHQDOW\ IRU FKDQJLQJ WKH 56
DVVLJQPHQWRIDFRPPHUFLDOVHUYLFH " ZKLOH Ö F[" LQGLFDWHVWKH56DVVLJQPHQWRQDQRUPDOGD\
 'HYLDWLRQ IURP WKH VFKHGXOH RI WKH HPSW\ PRYHPHQWV KHUH WO LV WKH SHQDOW\ IRU FKDQJLQJ WKH 56
DVVLJQPHQWRIDQHPSW\PRYHPHQWZKLOH  Ö FV V WHP c LQGLFDWHVWKH56DVVLJQPHQWRQDQRUPDOGD\
7KHODVWWZRWHUPVRIWKHREMHFWLYHDWWHPSWWRPLQLPL]HWKHOHQJWKRIWKHUHFRYHU\SHULRG
3DVVHQJHUV&RQVWUDLQWV
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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&RQVWUDLQWVDUHGHPDQGFRQVWUDLQWV(DFKSDVVHQJHUJURXSGHPDQGLVGLVWULEXWHGWKURXJKWKHGLIIHUHQWDQG
DYDLODEOHLWLQHUDULHV  _3 L Z ,IWKHUHLVQRFDSDFLW\IRUWKHPLQWKHGHVLUHGLWLQHUDU\WKH\PD\EHUHFDSWXUHGLQ
DGLIIHUHQWRQHRUGHQLHGIURPWKHV\VWHP L5( &RQVWUDLQWV HQVXUH WKDW WKHUHZLOOEHHQRXJKFDSDFLW\ IRU
SDVVHQJHUV LQ HDFK DUFDRI WKH QHWZRUN FFDS LV WKH SDVVHQJHU FDSDFLW\ LQ FRPSRVLWLRQ F D/ DUH WKH VHUYLFHV
DWWHQGLQJDUFDDQG D, WKHLWLQHUDULHVDWWHQGLQJDUFD
7LPHWDEOLQJ&RQVWUDLQWV
7KHILUVWVHWRIWLPHWDEOLQJFRQVWUDLQWVHQIRUFHVWKHKHDGZD\UHTXLUHPHQWV
  
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
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       
&RQVWUDLQWVVD\WKDWDQ\DUFGXULQJDQ\LQWHUYDORIOHQJWKWKHKHDGZD\WLPHFDQDFFRPPRGDWHDWPRVWRQH
VHUYLFH V/&6" GHQRWHVWKHWLPHSHULRGGXULQJZKLFKVHUYLFH " FRPHVWKURXJKVWDWLRQV
7KHVHFRQGVHWRIFRQVWUDLQWVGHDOZLWKWKHULGLQJGLUHFWLRQRQWKHGLVUXSWHGOLQN
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 DLQ ,7W W WD E W d           
&RQVWUDLQWVDQGPDNHVXUHWKDWVHUYLFHVFDQXVHWKHGLVUXSWHGDUFRQO\DWWKRVHWLPHSHULRGVZKHQ
WKHDUFLVRSHQIRUWKHLUULGLQJGLUHFWLRQ&RQVWUDLQWVH[SUHVVWKHLQIUDVWUXFWXUHOLPLWDWLRQWRRQHGLUHFWLRQDWD
WLPHRUWRQRWUDIILFDWDOO7KHYDOXH DLQW LQGLFDWHVWKHLQIUDVWUXFWXUHOLPLWDWLRQLQWLPHSHULRGW  ,12 ,62 DUH
WKHVHWRIDUFVZKLFKDUHDIIHFWHGE\WKHGLVUXSWLRQ7KHILUVWVHWFRQWDLQVWKHDUFVZLWKDULGLQJGLUHFWLRQZKLFKLV
WKHRSSRVLWHRQHWRWKHULGLQJGLUHFWLRQLQWKHVHFRQGVHW $W VHWRIDUFVZKLFKDUHDFWLYHGXULQJWLPHSHULRGW 
5ROOLQJ6WRFN&RQVWUDLQWV
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&RQVWUDLQWV  VWDWH WKDW HDFK SODQQHG VHUYLFH S/" LV HLWKHU FDQFHOOHG RU LW JHWV H[DFWO\ RQH FRPSRVLWLRQ
&RQVWUDLQWVH[SUHVVWKDWHPHUJHQF\VHUYLFHV H/" JHWDWPRVWRQHFRPSRVLWLRQ
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&RPSRVLWLRQ FRQVHUYDWLRQ FRQVWUDLQWV  HQVXUH WKH WUDLQ XQLWV¶ IORZEDODQFH7KH VFKHGXOH LV JLYHQE\  V WD" 
ZKLFK WDNHV WKH YDOXH  LI WUDLQ VHUYLFH " DUULYHV OHDYHVVWD\V LQ VWDWLRQ V DW SHULRG W V VHW c LV WKH
WUDYHOWLPHEHWZHHQVWDWLRQVVDQGV¶
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)OHHWFDSDFLW\FRQVWUDLQWVHQVXUHWKDW WKHQXPEHURI WUDLQXQLWVXVHGLV OLPLWHGE\WKHVL]HRIWKHIOHHW PF 
P& LVWKHVHWRIFRPSRVLWLRQVEHORQJLQJWRPDWHULDOW\SHP'HSRWFDSDFLW\FRQVWUDLQWVHQVXUHWKDWWKHWRWDO
FDSDFLW\LVQRWRYHUSDVVHG FWX LVWKHQXPEHURIWUDLQXQLWVLQFRPSRVLWLRQF(DFKWUDLQVHUYLFHWLPHGXUDWLRQLV
JLYHQ E\ WE" ZKLFK WDNHV YDOXH  LI WUDLQ VHUYLFH LV UROOLQJ DW SHULRG W  RWKHUZLVH 6LPLODUO\   V V W W[ c c JLYHV
LQIRUPDWLRQDERXWSHUIRUPDQFHWLPHRIDQHPSW\WUDLQVHUYLFHZKLFKGHSDUWHGIURPVGXULQJWDQGLVJRLQJWRV¶
&RQVWUDLQWVGHQRWLQJWKDWWKHLQYHQWRU\GXULQJWKHLQLWLDODQGILQDOSHULRGPXVWEHHTXDOWRWKHVFKHGXOHGRQH
GXULQJWKRVHWLPHSHULRGVDUHDOVRLQFOXGHGLQWKHPRGHOIRUPXODWLRQ

&RPSXWDWLRQDO([SHULPHQWV

$OO RI RXU H[SHULPHQWV DUH EDVHG RQ UHDOLVWLF FDVHV GUDZQ IURP5(1)(
V UHJLRQDO QHWZRUN LQ0DGULG DOVR
NQRZQDV&HUFDQtDV0DGULG7KLVQHWZRUNLVFRPSRVHGRIGLIIHUHQWOLQHVZLWKDOPRVWVWDWLRQV$OOGDWD
DUHIURPWKH\HDU$SSUR[LPDWHO\RQHPLOOLRQSDVVHQJHUVXVH&HUFDQtDV0DGULGHYHU\GD\
2XUUXQVZHUHSHUIRUPHGRQD3HUVRQDO&RPSXWHUZLWKDQ,QWHO&RUH4XDG4&38DW*+]DQG
*%RI5$0UXQQLQJXQGHU:LQGRZV%LWDQGRXUSURJUDPVZHUHLPSOHPHQWHGLQ*$06&SOH[
:HZLOOVWXG\WKHFDVHZKHUHZHKDYHDEORFNDJHLQDWUDFNEHWZHHQWZRVWDWLRQV&RQVHTXHQWO\ WKHUROOLQJ
VWRFN FDQ RQO\ JR WKURXJK RQH ZD\ EHWZHHQ WKHVH VWDWLRQV +RZHYHU ZH PXVW DOORZ WKH UROOLQJ VWRFN JRLQJ
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WKURXJKERWKZD\VLQRUGHUWRHQDEOHUROOLQJVWRFNLQHYHU\GHSRWVWDWLRQWKDWLVWKHUHLVRQO\RQHWUDFNDYDLODEOH
WKDW QHHGV WR EH VKDUHG EHWZHHQ ERWK GLUHFWLRQV 7KH GLVUXSWLRQZLOO VWDUW DW  DP ,W LV VXSSRVHG WKDW WKH
GXUDWLRQRIWKHGLVUXSWLRQLVNQRZQPLQXWHV
)LJXUHVKRZV WKHQHWZRUN WRSRORJ\DIWHU WKHGLVUXSWLRQKDVVWDUWHG$ WUDFN LVEORFNHG LQ/LQH&VRRQH
XQLTXHWUDFNLVDYDLODEOHEHWZHHQWZRGLIIHUHQWVWDWLRQV9,$/DQG257KHIROORZLQJVWDWLRQVEHORQJWR/LQH&
+8)89,$/25$7DQG023$9,$/$7DQG&2WR/LQH&)LQDOO\$5DQG$7WR/LQH&
7KHSURSRVHGPRGHOZLOOGHFLGHGHSHQGLQJRQWKHGLIIHUHQWFRVWVWKHVFKHGXOHIRUWKHGLVUXSWLRQSHULRGDQGWKH
IRUWKFRPLQJ UHFRYHU\ SODQ 'XULQJ WKHVH WZR GLIIHUHQW SHULRGV RI WLPH WUDLQ VHUYLFH FDQFHOODWLRQV PD\ RFFXU
+RZHYHU WKHUH DOVR H[LVWV WKH SRVVLELOLW\ RI VFKHGXOLQJ HPHUJHQF\ VHUYLFHV LQ RUGHU WR PDLQWDLQ WKH RIIHUHG
FDSDFLW\LQWKHQRQGLVUXSWHGDUHDV7KHRSHUDWRUPXVWDFFRXQWIRUSDVVHQJHUV
QHZWULSVLQRUGHUWRUHVFKHGXOHWKH
RIIHUHGFDSDFLW\LQOLQHVWKDWZHUHQRWRULJLQDOO\DIIHFWHGE\WKHGLVUXSWLRQ


)LJ1HWZRUNWRSRORJ\ZKLOHWKHEORFNDJHLVDFWLYH

/LQH&DQG/LQHV&	&DUHLQGHSHQGHQWLQUHDOOLIHWKDWLVWKH\GRQRWVKDUHDQ\UROOLQJVWRFNUHVRXUFHV
7KHUHIRUH WKH\ DUH VROYHG LQGHSHQGHQWO\ IRU UROOLQJ VWRFN SXUSRVHV +RZHYHU /LQHV &	& DUH DIIHFWHG E\
SDVVHQJHUVUHURXWLQJ&RQVHTXHQWO\HYHQWKRXJKZHKDYHLQGHSHQGHQWSUREOHPVIRUUROOLQJVWRFNDVVLJQPHQWZH
KDYH WKDW WKHSDVVHQJHUSUREOHPPXVWEH VROYHG LQDQ LQWHJUDWHGZD\7KLV IDFWPDQGDWHVXV WR LQFOXGHDOO WKH
OLQHV&&	&LQWKHVDPHSUREOHP
7KHWRWDOGHPDQGQXPEHULQ/LQH&IRUDGD\LVIRUWKLVVWXG\FDVH'XULQJWKHGLVUXSWLRQSHULRGWKHUH
ZHUH  SDVVHQJHUV ZLOOLQJ WR LQLWLDWH WKHLU WULS )URP WKRVH SDVVHQJHUV  RI WKH GHPDQG LQ OLQH &
FKRRVHVWRVWD\LQOLQH&ZLOOJRWKURXJKDFRPELQDWLRQRIOLQHV&DQGOLQHV&&ILQDOO\RI
WKHGHPDQGZLOOJRIRUDFRPELQDWLRQRIOLQH&DQGWKH0HWURQHWZRUN
7KHPRGHOIRUPXODWLRQLVEDVHGRQLWLQHUDULHV&RQVHTXHQWO\LIDSDVVHQJHULVGHQLHGLQVRPHDUFVKHVKHZLOO
EHGHQLHGIURPWKHHQWLUH WULSQRWRQO\ IURPWKRVHDUFV 7KHQ WKLVGHPDQG LVDVVRFLDWHG WR LWLQHUDULHVDQG WKH
WLPHWDEOH DQG UROOLQJ VWRFN DVVLJQPHQW LV PDGH DW WKH VDPH WLPH +RZHYHU LI SDVVHQJHUV FDQQRW UHDFK WKHLU
GHVWLQDWLRQWKH\FDQFKDQJHWKHLUPLQGDQGFKRRVHDQ\GLIIHUHQWLWLQHUDU\WRWU\WRJHWWRWKHLUGHVWLQDWLRQ
,Q7DEOHVRPHSDVVHQJHUV¶UHURXWLQJVDUHVKRZQ,QWKHILUVWFROXPQZHFDQVHHWKHLURULJLQVWDWLRQLQWKH
VHFRQGRQHWKHLUGHVWLQDWLRQVWDWLRQLQWKHWKLUGRQHWKHLUGHSDUWXUHWLPHLQWKHIRXUWKRQHWKHLURULJLQDOLWLQHUDU\
LQWKHILIWKRQHWKHLUDOWHUQDWLYHLWLQHUDU\LQWKHVL[WKRQHWKHQXPEHURISDVVHQJHUVWKDWFKRRVHWKDWDOWHUQDWLYHLQ
WKH VHYHQWKRQH WKH WRWDO GHPDQG IRU WKDW RULJLQ GHVWLQDWLRQ DQGGHSDUWXUH WLPH LQ WKH HLJKWKRQH WKHRULJLQDO
WUDYHOWLPHDQGLQWKHODVWRQHWKHDOWHUQDWLYHWUDYHOWLPH)RUH[DPSOHZHFDQVHHKRZVRPHSDVVHQJHUVZLOOLQJ
WRWUDYHOIURPVWDWLRQ)8WRVWDWLRQ02DWDPFDQQRWGRLWZLWKWKHLUILUVWGHFLVLRQ7KHLU LQLWLDOGHFLVLRQ
ZDV WR WUDYHO LQ LWLQHUDU\ L+RZHYHU WKLV LWLQHUDU\ LVZLWKLQ/LQH&DQGFRQWDLQV WKHGLVUXSWHGSDUWRI WKH
OLQH&RQVHTXHQWO\WKH\KDYHWRFKDQJHWKHLUPLQGDQGWRFKRRVHDGLIIHUHQWLWLQHUDU\6RPHRIWKHPZLOOFKRRVH
WKHLWLQHUDU\LDQGRWKHUVWKHLWLQHUDU\L7KHVHQHZLWLQHUDULHVFRQWDLQGLIIHUHQWSDUWVRIWKHQHWZRUN7KHILUVW
RQHFRPHVWKURXJK/LQH&PHWURDQGDJDLQ/LQH&DQGLWWDNHVHLJKWPLQXWHVPRUHWKDQWKHRULJLQDOLWLQHUDU\
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WR UHDFK GHVWLQDWLRQ 7KH VHFRQG RQH FRPHV WKURXJK /LQH & /LQHV &	& DQG /LQH & DJDLQ DQG LW WDNHV
VHYHQWHHQPLQXWHVPRUHWKDQWKHRULJLQDOLWLQHUDU\WRUHDFKGHVWLQDWLRQ
$VZHKDYHH[SODLQHGDERYHSDVVHQJHUV
GHFLVLRQVDUHPRGHOHGWKURXJKWKHSUHVHQWHGORJLWPRGHO2QFHWKH
GLVUXSWLRQKDVVWDUWHGSDVVHQJHUVZLOOPDNHDGHFLVLRQIRUWUDYHOLQJ+RZHYHUVRPHRIWKHPZLOOKDYHWRPDNHD
GLIIHUHQW GHFLVLRQ EHFDXVH WKH ILUVW RQH LV QRW IHDVLEOH IRU UHDFKLQJ WKHLU GHVWLQDWLRQ &RQVHTXHQWO\ 
SDVVHQJHUV KDG WR FKDQJH WKHLU LQLWLDO GHFLVLRQ WR EH DEOH WR UHDFK WKHLU GHVWLQDWLRQ+RZHYHU LW LV QRW DOZD\V
SRVVLEOHIRUSDVVHQJHUVWRUHURXWH7KHUHIRUHVRPHSDVVHQJHUVZLOOEHGHQLHGIURPWKHV\VWHP,QWKLVVWXG\FDVH
SDVVHQJHUVZHUHGHQLHGIURPWKHV\VWHP

7DEOH3DVVHQJHUV¶ UHURXWLQJV
2ULJLQ 'HVWLQDWLRQ 7LPH 2ULJLQDO
,WLQHUDU\
$OWHUDWLYH
,WLQHUDU\
3DVVHQJHUV 7RWDO
'HPDQG
2ULJLQDO
7UDYHO7LPH
$OWHUDWLYH
7UDYHO7LPH
+8 25  L L    
)8 25  L L    
)8 25  L L    
)8 02  L L    
)8 02  L L    
9,$/ 25  L L    
$7 )8  L L    
02 )8  L L    

7DEOH3DVVHQJHUV  IORZVWKURXJKWKH DUFVGLUHFWO\D I IHF W HG E\ WKH GLVUXSWLRQ
7LPH 3HULRG 9,$/! $6 $6 ! 25 25 ! $6 $6 ! 9,$/
            
            
            
            
            
            
            
            
            
            
            
            

$OWKRXJKSDVVHQJHUVFDQUHURXWHWRGLIIHUHQWLWLQHUDULHVWKH\ZLOOKDYHWRSD\DSULFHIRULW7KLVSULFHLVWKH
WUDYHOWLPH7KH\ZLOOSUREDEO\WUDYHOLQLWLQHUDULHVZLWKORQJHUWUDYHOWLPHV)RUH[DPSOHZHPD\WDNHDORRNDW
WKHDYHUDJHWUDYHO WLPHSHUSDVVHQJHU,QWKHQRQGLVUXSWHGVFHQDULRWKLVDYHUDJH WUDYHO WLPHZDVRIPLQXWHV
SHUSDVVHQJHU+RZHYHUIRUWKHGLVUXSWHGVFHQDULRWKLVDYHUDJHWUDYHOWLPHLVLQFUHDVHGLWWDNHVWKHYDOXHRI
PLQXWHV
,Q7DEOHSDVVHQJHUV IORZV WKURXJK WKHDUFVGLUHFWO\DIIHFWHGE\ WKHGLVUXSWLRQDUHVKRZHG ,Q)LJXUHZH
RQO\ FDQ VHH WKDW DQ DUF LV DIIHFWHG EHWZHHQ WZR VWDWLRQV+RZHYHU LQ WKH UHDO QHWZRUN WKHUH LV DQ DGGLWLRQDO
VWDWLRQ$6EHWZHHQWKHP7KHLVVXHLVWKDWLQ$6LVQRWSRVVLEOHWRSHUIRUPDQ\VKXQWLQJRSHUDWLRQ7KHUHIRUH
WKHGLVUXSWLRQDIIHFWVWZRGLIIHUHQWDUFVSHUULGLQJGLUHFWLRQ,QWKHILUVWFROXPQWKHWLPHSHULRGGXULQJZKLFKWKH
GLVUXSWLRQLVDFWLYHDUHVKRZQ7KHUHVWRIWKHFROXPQVDUHWKHDUFVGLUHFWO\DIIHFWHGE\WKHGLVUXSWLRQ7KDWLVWKH
DUFJRLQJ IURPVWDWLRQ9,$/ WR$6 WKHDUFJRLQJ IURP$6 WR25 WKHDUFJRLQJ IURP25 WR$6DQG WKHDUF
JRLQJ IURP$6 WR9,$/ 7KH ILUVW QXPEHU LQHDFKRI WKHHOHPHQWVRI WKH WDEOH LV WKHSDVVHQJHU IORZ IRU WKH
GLVUXSWHGVFHQDULR7KHVHFRQGRQHLVWKHSDVVHQJHUIORZXQGHUQRUPDOFRQGLWLRQV)RUVRPHFDVHVWKHGLVUXSWHG
IORZLVJUHDWHUWKDQWKHQRUPDOIORZ+RZHYHUDVFDSDFLW\LVUHGXFHGLQWKHDUFVWKHGLVUXSWHGIORZZLOOEHORZHU
WKDQQRUPDORQH

&RQFOXVLRQV
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$UDLOZD\UHFRYHU\SUREOHPKDVEHHQSUHVHQWHGLQWKLVSDSHU:KHQIDFLQJDGLVUXSWLRQGLIIHUHQWSRVVLELOLWLHV
DULVH LQRUGHU WR ILJKW DJDLQVW LW7KHRSHUDWRUZDQWV WR RIIHU D JRRGTXDOLW\ VHUYLFHZKLOH WKH V\VWHP LV EHLQJ
UHFRYHUHGWRWKHRULJLQDOSODQQLQJ7KHSURSRVHGDSSURDFKIRUWKHV\VWHPUHFRYHU\DFFRXQWVIRUDZLGHYDULHW\RI
RSHUDWLRQVGXULQJWKHGLVUXSWLRQDQGWKHUHFRYHU\SHULRGSODQQHGWUDLQVHUYLFHVHPHUJHQF\WUDLQVHUYLFHVHPSW\
PRYHPHQWVDGHTXDWHDOORFDWLRQRIWUDLQXQLWVLQWKHGHSRWVHWF$OORIWKHPPXVWEHWDNHQLQWRDFFRXQWLQRUGHU
WRSURYLGHDIHDVLEOHUHFRYHU\SODQ
7KHGLVUXSWLRQDQG WKH UHFRYHU\DFWLRQVZLOO VXUHO\FKDQJH WKHQHWZRUN WRSRORJ\DQGVRPHSDVVHQJHUVZLOO
KDYHWRIDFHWKHIDFW WKDW WKH\DUHQRWDEOHWRUHDFKWKHLUGHVWLQDWLRQWUDYHOLQJZLWKWKHLUSODQQHGLWLQHUDU\IRUD
FRPPRQGD\7KH\ZLOOKDYHWRFKDQJHWKHLUPLQGWRFKRRVHDQHZLWLQHUDU\IRUWKHGLVUXSWHGVFHQDULR,QRUGHUWR
PRGHO WKH H[SHFWHGGHPDQG XQGHU WKH QHZ WRSRORJ\ D ORJLWPRGHO LV XVHG7KLVPRGHOZLOO UHSUHVHQW WKHQHZ
GHPDQGPDLQO\EDVHGRQWKHH[SHFWHGWUDYHOWLPHVXQGHUWKHQHZVLWXDWLRQ+RZHYHUVRPHSDVVHQJHUVZLOOQRWEH
DEOHWRWUDYHOGXHWRWUDLQFDQFHOODWLRQVODFNRIFDSDFLW\HWF
:HVKRZLQWKHFRPSXWDWLRQDOUHVXOWVDVXPPDU\RIKRZSDVVHQJHUVUHURXWHXQGHUWKHGLVUXSWHGVFHQDULRLQ
/LQH&7KHVHUHURXWLQJVGHSHQGRQWKHORJLWPRGHO¶VSDUDPHWHUVSURYLGHGE\WKHRSHUDWRU0DQ\RIWKHPDUH
GRQHXVLQJ WKHPHWURDQG WKH/LQHV&	&7KLV IDFWKDVDQDGGLWLRQDOFRVW IRUSDVVHQJHUVPHDVXUHG LQ WUDYHO
WLPH$VSDVVHQJHUVUHURXWHSDVVHQJHUVIORZVFKDQJHFRPSDUHGWRWKHXQGLVWXUEHGVFHQDULRDQGWKHUROOLQJVWRFN
FDSDFLW\LVDGMXVWHGDFFRUGLQJO\
$FNQRZOHGJHPHQWV
7KLVUHVHDUFKZDVVXSSRUWHGE\JUDQW75$&0LQLVWHULRGH(FRQRPtD\&RPSHWLWLYLGDG
6SDLQ´
5HIHUHQFHV
$OPRGRYDU0	*DUFtD5yGHQDV52QOLQHUHVFKHGXOHRSWLPL]DWLRQIRUSDVVHQJHUUDLOZD\VLQFDVHRIHPHUJHQFLHV&RPSXWHUV
	2SHUDWLRQV5HVHDUFK
%XGDL*0DUyWL*'HNNHU5+XLVPDQ'	.URRQ/* 5HVFKHGXOLQJ LQSDVVHQJHU UDLOZD\V WKH UROOLQJVWRFN UHEDODQFLQJ
SUREOHP-RXUQDORI6FKHGXOLQJ
&DGDUVR/	0DUtQ$5REXVWURXWLQJRIUDSLGWUDQVLWUROOLQJVWRFN3XEOLF7UDQVSRUW±
&DGDUVR/	0DUtQ$5REXVWUROOLQJVWRFNLQUDSLGWUDQVLWQHWZRUNV&RPSXWHUV	2SHUDWLRQV5HVHDUFK±
&DGDUVR/	0DUtQ$,QWHJUDWLRQRIWLPHWDEOHSODQQLQJDQGUROOLQJVWRFNLQUDSLGWUDQVLWQHWZRUNV$QQDOVRI2SHUDWLRQV5HVHDUFK
±
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